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Foreword

A pupil's experiences between the ages of,I F anc1.16 probably Shape his

ultimate view of science and of the natural world. During..these years.
most youngsters become' more adept at 'thinking 'conceptually. .Since

--triticepts -are--at -the leart.of_science,..this is:lhe age at whichAost sty-
dents first gain the ability to study science.iii a really .ti-gani10.

Here, too, the commitment for or against science as an interest dr a:
vocation is often made..

- 7

Paradoxically, the students .at this critical age 'have been Ahe.ones.

least affected by the recent effort to .produce new stience instructional
,

a

materials. Despite a dumber,. of conimendable efforts to inwrove the
,....c,, .., ,-

situation, the middle years stand today as a cdmparatively weak link in
.3

science education between the rapiclly changing elementary curriculum -

and the recently reyitalized high schpol scienee emirsei..- This volume ,, a i...

and its accompanying materials- _repreSent ône atteMpl to provide a ,, ; '
. sound approach to instruction for this relatively unctiarted leVel.. ,,

At ,the 9u1set tbe organizers of the ISCS Proj&t decided:that it -..
.,.

.. 4.*.

would be shortsighted -and unwise to, try: to fill the: gap. in Middle ,
school science education by simply writing another teXtbook we chose., ,- :7

,

instead to challtnge stittre of the :mOst firmly 'established cOcept..,..- . .
s.

.we have had the chance to test these assumption in actual classrooms -4P t

1.

. .

about how to teach and just what science,Inateri ...cah and should lie

taught to adolescems. The ISCS staff have tend to mistrust What'. ",

authorigesbelieve about schools, teachers; child ,And teachig Oktil- .- .

with real children. As conflicts have arisen,:our policy has beçu to,rely : , - .
.

-, , .

more upon what we saw happening in the s.OhOoli.than,upon what ,,..,.

. .=

._ ......

authorities said could dr would-happen. It is largely becapse :of this -
-.:, . ,-

00

.b. I.

policy that theISCS Materials represent *substantial ilepartureAm ,. .

the nortn. - .
, ! . , ...

i ,

The primary difference between the ISCS program and More exin.:r_ . .....; f t

4 %OF '-:_ ,.

ventional approaches is the fact thaLit allov0 eaCkstud9nt to travel'
... ,

...., ... -
. I, ....

/
. . . ..

b
, I.

. , 1
. . .. -,-;

/
t ,

4
..
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. at his 'own pace, and it permits the scope and sequence of instruction
to yary with his interests, abilities, and background. The JSCS writers
have systeMatically tried to give the student more oFarole in deciding
what he should study next and how .soon he should.study it. When the
'materials are used as intended, the ISCS teacher serves more as a
"tak easef than a "task master." It is is job-to helifthe student
at swer the questions that lirise from his Own study-r1tther Ilan to try
tcTatiticipate and package what the Student needs.to k'now. ,

There is nothing radically:new in the 1SCS approach to instruction.
Outstanding teachers (Tom Socrates to Mark. Hopkins have stressed, the
need to personahie education. ISCS has tried tO do .something inbre

paylip servige to this goal. ISCS' major contributioii his been to
design a system whereby an average teacher, operating under normal.,
-Constraints, in an ordinaly classroom with ordinary children, can in-.
deed .give maximum attentiOn to each student's progress.

Mr development (31" th'eJSCS material has hcen,.a.grOup.tpffort.from.
the outset. It began in 1962; when outstanding educiUors met to:decide

... .

what:might be done to imprOve middle-grade stience. teaching. The
recontmendationof these conferences were converted into a tentative
Rlan tor a set of instructional materials by a small groupof Florida
State University faculty members: Small-scale wriiing sessions con-
ducted on the Florida State c4mptus diving 1964. and 1965 resnIted in
pilot curyiculutn materiaa that were lested in selected Florida schools
during the 196_5766 schod yea.r. All this preliminary "rk.:was.stip-
ported.by funds gelieronsly.pro..vided by The _Florida State University.-

In June of 1966,..fihancial Support yvas prvvided by the,United States
Office of Education, and the preliminaiiy effort :was. formalized into
the ISC§'Project. Later, the NatiOnal Science Folurd4,fion made sev-
eral .adaitional grants in support of the -iscs

The' first draft-of these materials was procruced in -71968:during a
snmmer conference.:The- conferees ,I.vere -scientists,, science
educators, ant juniOr high -schoo1 teachers drawn froni all hver.the.
United State The 'original materfalst,have beeh revised three timeS
,prAor to:their publication in this volume. M-ore than 150 wiiters have
contributed to the. mäterialg, and more than 180,000 children, in 46
states; have been invOlved in thginfield-testing:..

*We s'ineerely hope that.lhe teashers.and'students who will "use this
material will find that the great amount Of time, money, and-effort
that has gone into its development ha.s. been Worthwhile.

Tal14hassee, Fiorida Tire Directors
February 1972 a INTERMEDIATE scitricE cualoctUnktt STUDY\/ .

. ,
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Notes to. the Student,

This Record Book is where you should write your answers.
Try to fill in the ansWer to each question as you_ come to it.
If the lines are not king enough 'for your, ansikers, use thg mar-

, too.
9. Fill in the blank tables with the data from your experiments.

And use the grids to plot ,your graphs. Naturally, the answers'
-dOpeicYon- wbat has come- before in the-particular-shapter -

excursion:Do your Teading in the textbook and use this book
. 6only for writing .down your answers.-

-.40,

41.

-Notes to the Teacher

. lin almost eVer/ instance, answers are, of a-quantitative nature
and are based on measureMent&the students themselves.make.
In these cases, Other answers may also be acceptick:

4.`

-
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014. (Lists will vary. Sfudeuts may list some units of measurement, Chapter 1

such as the number of cm in a m, the number of seconds in a minute, The Road
Ahead

the number .of grams in 'a ,kilogram, etc.)

Activity 1-1.

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 0, 0 0

0 0 0,0 0 0 0 0 0 0 0 0 0 0 '0 0 0 0 0 0 0 0. 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0_0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0 0 0 0 0 0 0 0 0.,0

0 0 0 0 0.0 0 0 0 0 0 0 0 0 0 0 0-0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 00000 0 0 0 0 0 0 0 0 0 0 0..0 0 0 0 0 -0 0 0 0 0 0 0
7

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0, 0 0 0 0 0

9 0 0 0 0 0 0 0 0 0 0

0 0 0 00 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0- 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0.

0 0 0 .0 0 0 0 0 0 0 0

O 00.0000000006000000000-0000000000000000-00"
O 0 0 0 0 0 0000 0000 0, o 0. oo.000 O. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 00000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 000000
O 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 0 O. 0 0 0 0 0 0 0-0 0 0 0'

.0 0 0-1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 00000

o o 0 0 0 0 0 0.00000000000000000000000000000000
o o o fro o o 0,0 0000000 0.0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00

O 0 0 0,0 0 0 0 0- 0 0 0 0 0 0.0 0 0 0 0 0 0 0 0 0 0 0 0,0. 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o

0.000000000000-000000000000000000000000000.
O 00000000000000000.0000000000000000000'0 0 b

.0 o 0 o o o o-o o o o o o 0 o o o o o 0 o o o o o o o o o o o o o 0000000
0000000.0000000.00004100000000.0000000000000
O 000.00000000000-00.00000000000000000000000
00.0000.000.0000000.00.0000000000000,00o0 0 0 0 0 0

o o.o o 0 o 0.0 o o o o o o o o 0.0 o o o 0.0 o o 00 o o 0-0 o o o o o o o o o

000.00000000000000000000000000000000.00000
0000 0,0 o o 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00000000

or

-4
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Table 1-1

_

Number of Zeros Crossed Out_ Handedness

Partner
Right

.

Left

,:.

Self
Right . . .

*

.

.

.
Left

01-2. He was neither left- nor rikht-handed (he was ambidextrous).

014. Because neither,the left nor the right hand dominated

7 I

Table 1-2

Name
'. 'handedness

Measure

Self

- Partner-

_

I.

2.
.:... _

#
.

3.
..

4.
. . _ . .'S. . ..

4

:
Vrat,

1 4

...' )4'; - '4

S

k? A o',..);



s'-
a

-

J.

')

r

6.

_

7.

_

8.

,

9: ,1

10. ._

1
11.

.

12.
...0

13. ,.

.

14.. -

. .15-
.

.
.

...,

O.'''.

,

. .

.

*,

t

014.- It tells how.something. can be ,measured.

..

ED.& (Studtent answer should describe how handedness was Measured

,

in Activity I-I. This should Mclude 'crossing out the zeros, counting

tlfe numbet for each hand, dividing the numbers, and lissianing "Left"

or "Right!' to the answei.)

014. A should look tallest, C shortest.

014. Line BC should look shorter.

014. No (probably not).

014. (Answers will~vary.)

15 .

.;

,

,

,

-3
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Table 1-3

Subject Going-out Reading Going-in Reading

Partner

Sc1f .

1. .

2.

3.
s

4.

5.
.

.

6,

7. . ..

8.

9,

10.
. .

, .

41,

12.

13.
....

14. . ... k

..

..

15.
,

..
.

, s

16.
..

7.1

, \
.

- 18. -- .

1 6
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0140. (Answers will depend on data from fable 1-2, 'but a larger

number should be rightzlianded.)

0141. (Answers will vary. Notc that the averages of left-handedness

and ri_ght-hilndedness should 6e found separately.)

01-12. (Mswers will depend on data from Table

(Answers will vary. See note in Teacher's Edition of text.)

024. (Answers will vary.)

Table 2-1

Eyedness

Right

Left

Tallies (checks)

Problem Break 2-1

My plan for measuring right- or left-eyedness:

p.

........ .....

Chapter 2
Tallies and
Tables

- -

Teacher Check 5

1 7

t:4%,

-
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Data:

Observations:

,o

024. (Answers will vary.)

Table 2-2-

1

Trial 1 'trial 2 .Trial-3 Trial 4 Trial 5

_

Trial 6 Average .\

0

Self . *
A

Partner . .

. .

.

Table 2-3

.

Average Grabbiness
Measures Tally Totals

25-34
S.

. . . ,

35-44 .
.

45-54 .
,



e
ie. Irykta.*

It

55.-64 -

65-74

75-84

85-94

95

Problem Break 2.-2

Question: Do you react faster (or sioWer) to a sudden soimd or touch

than you do to ii.visual. (sight) stimulus?

Procedurif ,t

6

Data*
:94

. Conclusion: .

-

19

,

;6:.-ct;
,1 t

t.

,;

t-"

r k

4

411.

14.

.

4

....

- . Ni4i. 4

r -4,-
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.1" /
. e -

a 4' 174
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0.1
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NC.

Liza )14ble 2-1 provides tor only two measures of eyedness riabt anJ

left. Tali le 2-3 provides for eight ranges of grabbiness, all the way from

25 cm2to 95-plus cm.

024. _Because there can be any amount of vabbiness, from 25 on to

_ over .95 cm, but there can be only two kirids of eyedness, left and right.

024. Two. .

024. It would depend on how large or smell you wanted to make

the differences in height. By single cm, you might need 100 rows, 'from

127 cm to 227 cm.

Ei2-7. No

[1 2-8. Yes

ti2.9. 1. Hold an illusion card at least 2 m from a person; with one

arrow as short as possible.. Lengthen the movable line until the person

says `.`Stop" when he thinks the two lines are the same length. Read

'the scale on the back of the card. Do the same thing startinj with the

longest possible movable line. The average of the scores measures hi's

reaction to optical illusions.

2. Look through a hole in a paper at some distant object with

both eyes open. Then close first one eye and then the other. Whichever
.

eye lets you still see. the Object is a measure of yqur, eyedness.

3. Hold your finger and'thumb about cm either side ofa mark

on a meterstick. Have the person who is holding the stick vertically .

drop it without warnin . Catch the Stick without moving,your ann. The*
k

ZO



I.

ror

itt:E,erfrN.',14kA4,'R,:-.1,...-.t'ASEI Av. .

hca' t f;44,s..

distance that the stick fell from the mark to where you caught it is a

Measure of your reaction time, or grabbiness.

Figure 2-3

r
Grade

7th

8th

Room Counts Totals

9th

02-10. Data table:

table 2-4

OWN GUITAR

Yes No
Av.

Boy

Girl

4 4,,,e ,.., "'ji 1";''''', 4t. , 4 ' -`' 4,7X'''A.. , e '1'51' -4

i' '''-' A(. . -t-''',i'l,' ,.. , r.''..',.. .' .--.,....:.

.-;.-,..,-, -,,...

:Ms, .'i.,,:;;TV:Ciivertt,..,Tt'''. ;'

-

V

. e

""st kr 1/4

Aro°

Teacher Check

Teacher Check 9

,,,7
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02-11. Yes; yes

OZ-12.

02-13..1°'

Problem Break 24

Questions: 1. Is there any corttlation between sex and reaction time
in students of_your age?

2. Is there any Forretation between handedness and eyed-.
ness in girls of your_age?...:...

question 1:

Actual
Grabbi-
iciess

scores
for
boys
and girls

Boy Girl

Actual
-Grabbi-

-..ness .

scores
continued

Totals

Average A.

Boy Girl



Question 2:

4,

V.,.'.5.-1; l'n'y",1,-;140:: +"''

'4

Girls:
Handedness

E.yedness

RE LE

RH

LH

03-1.
peace, open or shut, day or night, push or pull, straight or curved, stop

or go, wet or dry, solid or liquid, do or dan't, right or left

Afi

Teacher Check

:7,

111-14-

Heads or tails, hit or miss, boy or girl, rain or shine,- war or

03-2.
Hot or col poor or rich, big or small, young or old, .sad or

happy, empty oi4ull, soft or hard, wide or narrow, smooth or rough,

good or bad, high or low, better or worse

0 3-3.
If there are only two possible vatieties, it is either7orz if they

. are widely varying, it is continuous variation.

85-95i cm034.
35 students .034

Chapter 3
kome on
the Range

a.

11

4%,
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4

12

Figaro 3-2

ott

a

25-34 35-44 45-4 55-64 65-74 75-84 85-94

Aver.age Grabbiness Measure (cm)

k

95-

Teacher Check

034. (Range will vary with individual data.)

034 Subtract the smallest measurement from the largest measure-

ment. The result is the range.-

cj34. 57.2 cm

034. Add all the grabbiness scores and divide this sum by the num-

ber of scores to find the mean.

9ic (5 measures)

24

4.-te4.14
rotOst.,:
. .

12,. .
I,

. ,
-..' .

.
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ir ,
;

,

':; '
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,1

1

(Answer can be Yes or No. If students go back to the un7

grouped(data, they can find the mode; if they don't, they cannot find

IL)

cis42. Range, 109 lb; mean 112.3 lb; mode 110 lb

0343Fifth
4

Fifth 1 -

03-15,
Tififth 3

I

Fifth 1
.

!
Into all fifths . .,

(Varies.with student. Note that answer is in cm and will be fhe Chapter 4
04-1.
numbor of inches multiplied by 2.54.) f -How Do You

Measure Up?4
Range of weights: Boys 70 lb; Girls 58 lb

044
Range of heights: Boys 34 cm; Girls 32 cm

-

Mean weight: Boys 105.8 lb; Girls 103. 9 lb
04-4-

Mode weight: Boys 104 lb; Girls 95 lb

Mean height: Boys 166.1 cm; Girls 156.5 cm
04-5-

Mode height: Boys 158 cm, 178 cm; Girls 155 cm

04-6.
(Varies with student.)

04 (Varies with student.) -
4.

.

25

13

SX
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Table 4-2

.,

Student .

,
Trial. I Trial 2 Trial 3,- Average'

_

Self ° °
,

°
---

Student I
,

. , 0 0 0 0

i
,

.

Siudent 2 0

Student 3 _____.7.

Studein 4 .
, , 0

°_

Student- 5 0 0

,
.

. .
.

_.

Student 6 ..

.,

. .
5

..---0

Student 7 0
.

. . - ,_.

Student 8 0

,

. .
...

.

.

.
Student 9 .

.

0

.

0
,

.
--*

Student 10 . .
.

.
..,

. . .
..- . .,

04_8. (Range will vary _with. data.)

04.9. (Mean and mode will vary with data.)

0440. (Answers will vary.)

Problesit Breik 4-1

Procedure for qteasuring vertical fiçld of visiort:

424 2g
"t

4.0

A



Data:

Conclusions:

Fingertips (Answers will vary.)

Small of the back (Answers/will vary.)

Table 4-3

.
,

,

Area
Tested A

Distance (ern) Between Points
When They Are Fek as One

,

Trial 1 . Trial 2 . Average

Self Partner Self Partner Self Partner

Back of fdreaTrn . .

,

4

Back of neck .
.

.

.
. .

.

,

.

Palm of hAnd - f
,

Back of hand

Sole of foot
. . .

-,

,

fa .. -

.
-

,
, ,1,..,q4.% f .".4.)Y 0'1.

e ftv..,
.1, 1

N

, 2 7
11"

15

, 4..



Table 4-4

.

Area
Toted Self

. Classmates

I

.

2 3 4 5 6 7 8 9 10.

Back of
forearm

(

_

s

_

Back of
neck 4

,

,
.

. .
.

.

,
.

Palm of
hand

t
. .

.

Back of
hand ..

.

.

Sole of
foot

. ,
,

.

, .
_

.

.
.

.

16

Histogram of Data in Table 44

2 8

.41

LP

r. .44.; ,A):114,-..:.-
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,
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P4-13.

Table 4-5

'. -1 .e V4.; Vt:71°,-..`iM.

g' (A .;;4 "

..

_

Range . Mean Mode

Back of forearm
4'

tc; cm cm _cm_cm _ _
Back of neCk cm to cm _cm _cm

Palm of hand cm to cm _cm .....__cm

.

Back of hand

*.
.

cm to _cm _cm_cm

Sole of foot. .
__:_cm to _cm cm

-
_cm

0444. Sm'ail reading indicates greater sensitivity.

- 0445: (Answers will vary.)

-,0446. (Answers will Vary.)

.. Table 4-6

BLIND SPOT DISTANCE FOR EACH EYE

.
.

..
' Right , Left .

. disappearing distance . .

I4appearing'

Total blind. distance (TBD)-

(disappearing minus reappearing)

0

dot' (Students should make a lable in order to answer 4-17, 4-18,

-. and 4-19. An example is shoWn here as one possibility.)

Alb

A

1.

I.

0

..

4

,

.



TBD for Self, Partner, and Classmates

Self Partner 1 2 3 4 5 6 7 8 . 9 .10 11

Right .

Left
. ,

1$

(Comparison depends on data in table.)

(Depends on group data.)

[14-20. Yes. Certain jobs, like flying, driving, and operating comph-

cated machinery, require a person to be aware of things that are hap-
,

peMng on either side of his direct line of vision. "Tunnel vision" could

be dangerous in some jobs.

Activity 4-17

My plan f4r deciding how much ray partner's guesses were off in
direction and distance:

Direction and Distance of Sound

Left
2m .

Right
2m

-
Back

t 3m

.

.:1

Front
3m

Partner
Direction

.

bistance

I P:6 1":"' r-
; .

. . .; ,
7.,

, ,

d 0

7,

1

1;Ni.
2:_ ^



41,1112diatailltha

IP

.1

(

Self
Direction

Distance

.

_ __ __ _ .. .....
Student 1

Direction
_ ____ _ .. _ .... _... _ _. . ... ._ .. _ ,

Distance

Student 2
Direction

-
Distance

.

.

Student 3
,

'Direction

Distance

Student 4
Direction

Distance
,

.

The design of Table 4-7 is up to the students. This one is given as an ex-

ample only. They may decide on different distanc&and directions.

(Descriptions will vary, but they should include a comparison

of both dirw.ttion an4 distance.)

(Answers will vary; probably No.)

Problem Break 4-2

My pan for measuring judgment of one-minutt interval:

.

.1.44Ski."414

3 1

a.

..t

$,)
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(

Chapter 5
Personaliting the

Population

.

)0-

20

*

.'Pe!V

/14
8

Data for myself, partner, and classmates:

:14-23 (Mean error for time sense will vary with subjects.)
1

04-24 (Mode error for time sense will vary with subjects.)

04-25 (Answers will vary with data.)

eloi"

Be sure to identify each problem break by number. Describe your plan,
show all data, and give your conclusions.

'. 71. ,

h.;
. s
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Be sure to identify each problem break by number. Describe your plan,
show all data, and give your conclusions.

22

4.-

S.

V

olr*

-,
,

34

t cy
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Be sure to identify each problem break by number. Describe your plan,
show all data, and give your conclusions.

4al
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ei4

Be sure to identify each problem break by number. Describe your plan,
show all data, and give your conclusions.

. i Ti,";44..4.7:04:-,%',").,+,0:. 4. ; ;Ok2 tV. .1.

'a . .
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3.

1.1- t., .

Be surc to identify each problem break by number. Describe your plan,
show all data, and give your conclusions_

-

3 7

..
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7'.=:,..;.; ;

1

380,160 inches in 6sMiles

138.9.yards in 5,000 inches

(a) 1,000 mm, (b) 2,000 mm, (c) 500 mm, (d) 100 mm

134. 7.2 cm

05. 72 mm

12.7 or 12.8 cm (actUally 12.75 cm)

14 cm

08. A and; E 15.7 mm (157 mm or 15.7 cm. Either "15.7" or "mm"

should be crossed out.1

A and F 16.8 cm

A and 0 18.4 cm

CHECKUP

A and H mm

. A and J 9.1 cin

A and K 10.3cm

A and L 1" em

r

l

z
( ;

c

Excursion 1-1
Measuring
Mostly in ,

Metric .



st.

Excursion 2-1
On the Average

;

39

Place the zero end of a rulei in the space between two fingers,

.4th the lingers straight along the ruler. Read .the mark on the ruler

even with the end of the finger being measured.

Table 1
- - --- ---- .

Index linger

...... ..............

cm

Middle finger . cm__

Wing finger cm
-.

Pinky cm
,

.92. No The length can vary widely from

93 (Averages will vary.)
-

26.1 °C

Table 4

very short to very long.

HEiGliTS OF NINTII-GRADE STUDENTS

Original .

Measurement (cria)
Roundeb-off

Measurement (cm).
Number of Rule.

'Applied

1,80.4 --4,
.:

180 1

.

172.6
., . .

. 173
.

.

2 4

.

. 174.7 175 2

1 176.5 . . 177
.

2
,

181.5 , . 182 2

. 180.2 .. '
_
..

180 N. 1

4 0

:', .hti,':.lr'-iti.,...41...- 1.i, 4. 1:c:;-.1:17: ;1 T.. 't t

etly, .
s .,^

).

.

.
s.

' t. i:,.4 :4-*. kit.; . -. s -- , I'''..:,,-::. ;- -. ,r4

9



42.ti!

.

k: - '4,1... s.
: \ . ; P 411)i-;:iktil.11.1.,'*:.,-".,v f -At

179.8 180 2

180.3

,

180 1

.

182.9
.

183 . 2
.

176.4 176
. -

16,

-173.6 174 .

,
2

.

179.2 179 . 1

:

,.
161.1 .

.

161 ,.

.
1

.

169.9 .
170 2

Teacher
Check

Table 4

4
Eyedness

0

RE LE leota

r 89RH 75 14

LH 26 38

Total 101 26 127

."

alb

4.

Excursion 2-2
, Contingency

Tables

31



[12
38 left-handed, 89 right-handed

.

LI3
26 left-eyed, 101 right-eyed

-

127 students

#1 gives the sum for all tour numbers; 2 adds the same num-
05.
bers by pairs in rows; 3 addS the same numbers by pairs in columns.

Yes06.
"1 iiave no data to support that statement."

98-
Eyedness and handedness

-roe,

09
By grouping the continuously varying measures into 2 distinct

-

groups, and thtn tallying them as with either-or features

Fxcursion
3-1 01. Figure 4

Worth a
Thousand Words it

A k

4

4 2

r- 4 "' '

$,- )
4 1

:4 4:7i.:;.7.-1. r. !

'gb

sly

'
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Excursion 4-1 nit Corner where walls meet the floor, corner of desk, corner of tile

Angles and cabinet, corner of a piece of paper. coiner of book, etc.

Protractors

, file4

N 1 t

.'t1A1'1:7
7

1800 (if it is the type illustrated)
F12

300
03-

43°
[:]4.

05. Construct a 650 angle.

?).

I.

r,

Table 1

Figure 8 Angle Size

a 60°

b 19°

c 120°

d . 251°

e 245°

.1*

, ? !!:- t 5.,?,!sA t,of
r

.

. .

A



-Off_ Construct angles of 72°, 300 , 115°

,

Eye(s)
i

DISTANCE BETWEEN A AND B
(in cm)

'Trial I 'Trial 2 Avail,

Right only

1

,

Left only
4

.,

Both eyes
;

....

Excursion 4-2
Depth
Perception



ei 1.

41'1

-
41.

-4" , e "V 74.= cri,A.Al. " 1, -tehkvr

1 ook throueh a slit at two sticks from at least 2 meters away. and
CO
try to line them up so that they are the same distance from your eyes.

he ditlerence in distance that .!ieN are apart is a measure ol your depth

perception.

You can't tell how tar away the tractor is while you are approach-02.
ing

Because both eyes can see an object even though it is not straight
03.
ahead, and depth perception is better with two eyes.

Additional Expthnicults

Excursion 44 01 No (probably not)

No Two Alike

36

A. `'II/ -4 ...9 ,

se.

Table 1

S.

PRINT PATTERN FOR EACH FINGER

Thumb 1 2 3 4

Right hand

Left hand

I
''. fp,1 -?, NI." ' . .' ' ,- , ''." h 1 ". '.4 ...4? ' , , 7,' 1, 7. ,4; p,,-....\,,, ..- ..1..-7. .../....,, .0.....,,.

a.' I ..,
.... ";P(t

..-I .f.1.,.**":

4,..'



ki.pprof

02. (Answer; will vary. Several should have common categories.)

03. (Answers will vary.)

04.. If measurement is considered as a comyarison with a standard

resulting in a numerical value, the answer is No.

k

0.1. If age of parents, number of children, economic status, and type Excursion 5-1
of residence fall in the average range for the population, the household Sampling

would be in the Most Typical group. All these factors could affect Populations

viewing habits by influencing the interests of the members .of the

household.

02. If the household differed greatly from the average in the factors

listed in question 1, the household would be in the Unusual group.

A childless household ,would tend to watch different types of TV pro-

grams; likewise, very old people would have interests different from

young people's.

03. The right end

04. Bring back a larger sample; look for people of drent appear-

ance, in different locations, in..different occupations.
.1.--

05. Select the sample tandomly. For example, take every third person

alphabetically.

17

37



How Well Am I Doinp?
You probably wonder what you are expec4d to learn in this science
course. You would like to know how well you are doing. This section
of the hook will help you find out. It contains a Self-Evaluation for
earkchapter. If you can answer all the questions, you're doing very
well.

The Self-Evaluations are for your benefit. Your teacher will not use
the results to give wu a grade. Instead, you will grade yourself, since
you are able to check your own answers as you go along.

Here's how to use the Self-Evaluations. When ppu finish a chapter,
take the Self-Evaluation for that chapter. After ans`wering the questions,
turn to the Answer Key that is at the end of this section..The,Answei
Key will tell you whether yckur answers were right or wrong.

Sonic questions can be answered in more than one way..Your answers
to. thoe Ziuestions may.not quite agree with those in the Answer Key.
If you miss a quytion, review thc material upon which it was based
befbre going on.ko the next chapter. Page rAferences are freyently
included in the Aiiswe'r Key to help you reviw.

On page 54 of this booklet; there is a grid, which you can wet)._
keep a record of your own progress.

Notes for the Teacher
.The following sets of questions hare been ksiened fin- self-evaluation
by your students. The intent of the self-evaluation questiTfs is to in-
form the stUdent of his progress. The answers are providn for the,
students to give them positive rediforcement. For this reason it is im-
portant that each student be allowed to answer these questions without
feeling the pressures normally associated with testing. We ask that you
do not grade the student on any of the chapter self-evaluation ques-
tions or in any way make. him feel that this is a comparative deVice.

The stpdent should answer the qUest.ions for each chapter as soon
as- he finishes the chapter. After answering the questions. he should
check his answers immediately by referring to the approprf -ser
answers in the back of his Record Book.

You should check occasionally to see if your studeMs'a - completing
the progress chart on page 54.

.1 11 -'r

4 8

4..
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`JY

Circle the excursion for this chapter if you completed it.
1-1

01-1. What is meant by operational definition?

ft

0./

11%,

13 Suppose you were interested-in measuring the vaziabihcof heart
rate pulse rate) among the students ieyour class. Give an operational
de don of heatt rate.

014. Measure the lengths of the lines below to, the ne est millimeter,

a.
a

. b.

SELF-EVALUATION 1

39



p.

e.

SELF-EVALUATION 2 Circle any of the excursions for this chapter that you completed.
2-1; 2-2

4.

-

02-1. Calculate the average of the numbers given below.

a. 24.6 21.9 31.8

b. 1.8 1.4 2.3 1.4 2.1

02-2. a. Whç is meant by an either-or variation?

b. What is meAnt _by a continuous variation?_

02-3. In this chapter, you- have been making data tables. Why do we

bother making tables of the data?

02-4. Indicate whether the following are either variations or con-
tinuous variations.

a. large or small

b. odd or even

c. dead or alive

fast or slow

Susan wanted to see if there wns some relationship between the
handedness of the students in her class and whether they were boys
or girls. The data she collected is on the next page. -



4.
1'

11 tr. ter, -.1% 4,1-
:,.A.

Susangirlleft
Mikeboy--right
Henryboyright '
Janegirl --right
Marthagirlri
Billboyright
Larryboy,right
Johnboyleft

Debbie girl right
Wesley I y left
Everet right
Maria- girlright
PatrickboyriVt
Isabelgirlleft
Ericboyright
Jimboyright

,
a. Draw and fill in a data table that would allow.you to see any

patterns more clearly.

b. How many girls are right-handed? 4

c. Is there any relationship between sex and handednIess in this

class?

Explain your answer to c

1 '/

Circle any of the excursions for this chapter that you completed. SELF-EVALUATION 3

3-1

4.

.14

' ,
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D3-1. George-and Susan were having trouble with histograms, so thcir
teacher gave them a set of data and asked thei1/2i to try another one.
They set to work and soon produced the histograms shown beloiv.

Li

George's Histogram

12

10

8

6

4

2

25-30

Susan's Histogram

12

10

8 .

4

2

30-35 35-40 40-45 45-50 ,50-55

25-20- 30-38 37-44 45-49 50-59 8048

When they took their histograms to their teacher, he said that they still
were not uite right Can you help them fmd their mistakes?

a. What mistake did George make?

,
- . 44i

52
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b. What mistake did Susan make?

(33-2. Nancy helps the school librarian. She wondered whether there
- was any variability in the number of times a book was read duiihg
a year.*Sht picked out forty books and looked to see how many times
each one had been signed out in the last year. Use her data to ;Meyer
the questions that follow.

--Times Out Book
,

TithecOtti . Book Times-Out Book Times- Out
. , .

/ I 3 11 12 21 1 31 13 ,

r 2 k 7 t 12 0 22, 21 32 JO
3 13 13 7 23 7 33 15

4 0 . 14 5 24 16
3345

0

7 . 3 17 14 27 13 37 - 11 .
8 2 18 0 28 10 38 14 .
9 11 19 18 t, 29 20 39 9

10 7 , 20 10 30 6 -.1 .40 5
.,, ..

1

a. Group the data into five groups and plot the data on the histogram
given below.

a.

,

0

=

clo

-
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b. What is the range of the data?

c. What is thi mOde?_

d. What is the mean?

e. If a book is signed out 8 times a year, is it above, or below, the

mode?

t. Is the book that is signed out 8 times a year above, or below, the

mean?

A

SELF-EVALUATION 4 Circle any of the excursions for this chapter that yoii completed.
4-1; 4-2; 4-3

.

[14-1. In your investigations of human variation, you live used several

trials for each measurement. Why was one trial not 'enough?

rit,s

04-2. When you investigated the sense-of touch, you had the person

you were testing clok his eyes. Why?

A

5 4

j . , . .$24:;;. ,. ,.
;:.1, 3
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04-3. Design an investigation that would allow you to test whether
a person has the same angle of vision' in his left eye as in his right
eye. 14c1ude the'data table you ziould use to record the data. 4°1

^

'Data Table

04-4. One of the girls in the class asked au the boys whether they
had ever built a model. airplane. She WO that 3 boys had and 12
boys,had not.

a. With this data, can you predict whether Henry, one of the boys

in your class, has built a model airplane or not?

55
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, A
b. Explain your answer to a.

SELF-EVALUATION 5 Circle the excursion for this chapter if you completed it.
5-1

46

I.

05-1. When people take a poll or opinion survey, they generally try
to take,-a random sample of the group they are interested in. For,
example, they may take every tenth name in an alphabetic list of the
people in the group. Why is it important to have a "random" sample?

5 6
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D5-2._The science club in a school was trying to raise some money
to go on a special field trip to a science museum in a nearby city. They
came up with the idea of renting a feature-length science film and
charging twenty cents admission. To see whether enough students would
come out to see the film, they asked Bob and Pat to make a survey
of the students to see how many would want to come. Late that ,after-
noon, they reported back. Bob said that 75% of the students he talked
to would come. Pat said that only 20% of the students she talked to
would come. How would you account for these different responses?

rig

Olt

6
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SELF-EVALUATION ANSWER KEY
/

T..

SELF-EVALUATION -I
1-1. You should haVe Mcluded two ideas in your ans er. An operational definition should tell

you how to determine if a thing is present or not and lu w to measure how much of it is present.
Read over text pages 6 and 7 if you had difficulties wit this question.

1-2. Any one of several answers could be correct. You shou d have included a method of detecting

the heart beat, such as using a stethioscope or feeling the p Ise in the person's wrist. To measure
the rate of the pulse, you must also have mentioned a me of counting the number of beats

over a period of timeperhaps 30 seconds or 60 seconds. u should also have included the
conditions under which the measurement is to be made. For ample, the person sits still in a
chair for five minutes before you measure his heart rate.

1-3. a. 16 mm
b. 71 =I
c.. 46 mut

If you missed any of these measurements, you should review Excursion 1-1.

SELF-EVALUATION 2
2-1. a. 26.1

b. 1.8
If you missed either of these answers:you should take another look at Excursion 2-1.

2-2. a. An either-or variation is one that appears in one form or the other with no gradations-. -

in between.
b. A continuous variation is one that can takc on many different values. If you had problems

with either answer, you should reread pagcs 20 and 21.

2-3. Data tables serve to organize the data so that it is easier to see relationships. Reread pagcs

21 to 23 if you had difficulties with this question.

24. a. continuous
b. either-or
C.,'either-or
d. continuous

You should reread pages 20 and 21 if you had difficulty deciding which were continuous and

which were either-or variations.

IP

.4. %,.," ±
.
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2-5. a. Your data table should he similar to the one shown below. If It is much different, you
should take anothet look at pages 22 and 23 of thc text.

0.0

Boy

HANDEDNESS

LEFT

2

Girl 2

RIGHT

8

4

b. Four Oils arc right-handed.
C. Yes
d. A larger fraction of the girls than of the boys arc left-handed.

SELF-EVALUATION 3
3-1. a. George's histogram has overlapping groups. If he has a value of 40, he is not sure of
whether it goes in the 35-40 group or the 40-45 group.

b. Susan's histogram has groups that arc unequal in size. Hcr 30-36 groups is not as wide
as her 50-59 group.

3-2. a. Your histogram should be similar to the one shown below. Check over Excursion 3-1
if it is much different.

14

12

10

8

6

4

2
I.

0-4 5-9 10-14 15-19 20-24

Number of Times Checked Out
b. 24. The smallest ndmber is 0 and the largest is 24. -

c. 7. Five books circulated seven times a year. Reread pages 28 and 29 if you had problems
finding the mode.

d. 9.45 check-outs/year. Sec Excursion 2-1 if you had difficulty with this.
a. It is.above thc mode.
I. It is below the mean.

0-A
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SELF-EVALUATION 4

!A*

44. In most investigations, several trials arc used to increase the accuracy of thc result_ When

several trials are used, the errors in measurement tend to cancel out.

4-2. Perhaps the most important reason was so that thc person could nOt see whether you were
touching him with one toothpick or two. If he can see the two points toeing him, hc will seem

to be able to feel two points no matte{ what their separation. You may want to invesugate this

Anther.

4-3. You may have used a setup similar to the one .you used for the angle oT vision measurement

in Activitip 4-2 to 4-9. You should have stated that thc person should cover one eye and then

the other when making the measurements, and that several trials should be used for cach
measurement Your data table should look similar to the onc shown below.

Student Trial 1

/

Angle of Vision
Left Eye

Trial 2 Trial .3

;T.

t`

Avg. Trial I

11

Angle of Vision
Rigla Eye

Trial 2

If you had difficulty designing the investigation..you.shonld check over pages 37 to 40.

44. 1. No, you cannot tell for sure whether Henry has built a model airplane or not.
b. Once you have groupedlhe data, it is impossible to be certain about any one individual.

You can, however, make an educated guess and say that Henry has not built a model Arplane;

since most-of the boya in tire class have not built a model airplane. Remember, though, that

.this is only a good guess and not a certainty.

6 0

Trial 3

C

"

t,

Avg.

1.

151
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SELF-EVALUAT1ON 5
5-1. If a sample is not chosen' at random, your results may not represent the actual feelings of
the group. In other words, ryou may have a biased sample. For examplc, you might want to find
out how many books a student in your school reads each month If you went to the library during
a spare period and asked the students there how many books they have read duting the last month,
you would get a much different result than if you askc4 the' same number of students in the
cafeteria during lunch lake another look at Excursion 6-1 if you had difficultylvith this question.

5-2. There are two things that could have gonc wrong. 9ne of the sampks-Ciiy have been biased,
or they may not have asked the same. questions. Bob may have raved about the interesting film
and told everyone that admission was only 'twenty 'bents, while Pat may have made the movie
sound less interesting and not really worth paying twenty cents to sec. If you don't think that
the questions and the tone of voice make a difference in how people answer, try onc of your
investigations ftom this chapter with different sets of questions.

..1. I ?X.,' rc7, C ,
,
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My Progress
Keep track of your progress in the course by plotting the percent correct
for each Self-Evaluation as you complete it.

Number correctPercent correct = X 100
N umber of questions

To find how you are doing, draw lines connecting these points. After
you've -tested yourself on ail chapters, you may want to draw a best-fit
line. But in the meantime, unless you alWays get the same petcent
correct, your graph may go up and down like a series of thountain
peaks.

100

A 90

80

70

1/4.
Lu 60
Cc
0
0. 50

0 40
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--cce

20

10

RECORD OF MY PROGRESS..
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